Introduction: Evaluation of medication usage pattern is crucial for the better patient care, particularly for the geriatric who often have experience with multiple therapy and problems. This study was conducted to investigate the medication usage in elderly patients through a validated World Health Organization (WHO) indicators. Methods: A retrospective crossectional and non-interventional study was conducted in the geriatric outpatient departments in a teaching hospital (Islamabad, Pakistan). The patients aged ≥60 years visiting the geriatric medical outpatient and emergency department from September 2018 to April 2019 were selected through random systematic sampling technique. The collected information was evaluated according to the WHO recommendations. Results: A total of 3,792 drugs were prescribed (average drug per prescription= 5.2 (Range 4-8) in 720 elderly patients. Out of these, antimicrobials were prescribed in 76.4% (n=550), at least one injectable medication in 63.9% (n=460), generic prescribing in 30% (n=1141) and prescribing from National essential list/hospital formulary in 95.8% (n=3634) of the prescription. A statistically significant difference was observed between prescribing practices and WHO optimal values (P<0.001). The most frequently prescribed class of antimicrobials was cephalosporins (65.3%) and ceftriaxone (41%), ciprofloxacin (13.6%) and cefuroxime (10.7%) were the most commonly used antibiotics. Conclusion: The major problems identified in this study were polypharmacy, low generic prescribing, higher usage of antimicrobials and injectable. A special attention is required by the healthcare authorities for the better care of the geriatric patients.
INTRODUCTION
The Rational Dr ug Use (RDU) of medications consist of appropriate prescribing, dispensing and utilization of therapeutic agents by the patients for diagnose, treat, mitigation and prevention of disease. 1, 2 The most common causes of inappropriate prescribing are polypharmacy, self-medication, inappropriate use of antimicrobials, misuse of injectable and lack of interest or prescribing according to the standard treatment guidelines. 1 According to World Health Organization (WHO) report, more than 50% of all drugs are inappropriately prescribed or dispensed in health care settings. 1, 3 Such practices responsible for the increase adverse effects of therapy, emergence of resistance, healthcare cost. 1, [3] [4] [5] The supervision rational use of antimicrobial has environmental, economic and clinical implications. 6 It was noted that at least one antimicrobial is prescribed to 30-50% of all hospitalized patients, that is responsible for more than 30% of hospital budget. 7, 8 Similarly, it is estimated that 20-50% of antimicrobials are utilized irrationally that affect quality of health services provided, increase treatment cost and increase chances for Adverse Drug Reactions (ADRs). 7 It was also reported that antimicrobial utilization is responsible for one quarter (25%) of total ADRs. 7, 9 The estimated economic burden of Antimicrobial Resistance (AMR) in outpatients was $400 million to $18.6 billion in United States (US). 10 The drug use indicators are validated and recommended parameters developed by the WHO and these indicators too much informative, more achievable, less likely to vary over time and place. 3, 5 The elderly patients are among the largest consumers of drugs. 11 The periodic assessment about rational utilization of drug usage is crucial for the better health care of this special population. Furthermore, no previous research on this topic was conducted among older patients in selected wards and health care setting. Considering these problems, this study was, aimed to assess the medication usage pattern in geriatric medical outpatient wards and emergency wards using the validated WHO drug use indicators.
MATERIALS AND METHODS

Study design and setting
The study was in accordance with declaration of Helsinki. A retrospective cross-sectional and non-interventional study was conducted to assess the rational usage of medications through WHO indicators. The geriatric Medical Outpatient Department (MOD) and Emergency Ward (ED) of tertiary care teaching hospital at Islamabad, Pakistan were selected during September 01, 2018, to April 30, 2019. The study was conducted ethically and accepted by the Ethical/Institutional review boards from the concerned hospital.
Inclusion criteria
All the patients aged ≥60 years attending the selected departments were included in this study analysis.
Exclusion criteria
The prescriptions of patients that containing missing information, illegible hand writing and only medical supplies like glove and syringe were excluded.
Sample size
The determination of sample size was in accordance with the recommendation of WHO methodology which has been tested in many countries. According to the WHO recommendation a minimum sample size of at least 600 encounters/prescriptions of the patients should be required for conducted a cross-sectional study describing treatment practice. 12 A total of 703 elderly patients (360 from each ward) were selected through random systematic sampling technique for comparison purposes.
Outcome measures
WHO Prescribing indicators
The ideal standards for prescribing care indicators were assumed from former studies. 1, 4, 5 The prescribing indicators includes;
1. The average drugs prescribed per prescription (optimal value: 1.6-1.8).
2. The percentage of prescriptions containing antimicrobials (optimal value: 20.0-26.8%).
3. The percentage of prescriptions containing injectable (optimal value 13.4-24.1%).
4. The percentage of drugs prescribed by generic name (optimal value: 100%), 5. The percentage of drugs prescribed from the National Essential Medicine List (NEML)/hospital formulary 13 (for which the optimal value is: 100%).
Antimicrobial usage pattern
Antimicrobial utilization pattern was also investigated. World Health Organization/Anatomical Therapeutic Chemical (WHO/ATC) classification system 14 was used for most common classes and combination of antimicrobials.
Statistical analysis
Different statistical tools were applied for the data analysis. Descriptive statistics (like mean, frequency and percentages) and inferential statistics (like student t-test) were used to analyze and present data. The analysis was performed by using statistical tool SPSS. v22. The statistically significant p value was considered as less than 0.05. The final data was presented by using tabular format.
RESULTS
Prescribing indicators
Each collected prescription was assessed according to the WHO prescribing indicators methodology. About 3,792 drugs were prescribed to all patients. The average drugs per prescription was 5.2 (Range 4-8). Out of which 550 (76.4%) prescriptions were consisting of antimicrobials and 460 (63.9%) prescription having at least one injectable medication. About 1141 (30%) drugs were prescribed by generic name in all selected prescriptions with the lowest value observed in MOD (23.7%). A total of 3634 (94.2%) drugs prescribed from NEML/formulary (Table 1) . 
Pattern of antimicrobials
About 550 (76.45%) geriatric patients received antimicrobials and with higher rate of prescribing in ED (89.7%). Out of these cephalosporin's (n=359; 65.3%) was the most commonly prescribed class of antimicrobials. Ceftriaxone was the most frequently prescribed (41%) antimicrobial, followed by Ciprofloxacin (13.6%) and Cefuroxime (10.7%). The combination usage of antimicrobial therapy was also observed ( Table 2) .
DISCUSSION
It is well known fact that, inappropriate usage of medications responsible for the adverse effects in patients and also an emerging problem throughout the globe. 7, 15 This study evaluated the prescribing practices among Pakistani geriatric patients in two wards in a main referral hospital. The geriatric MOD and ED are often the first point of contact for the geriatric population in any healthcare system. These findings provide useful information about geriatric health care and assess health system of Eastern Mediterranean region country like Pakistan. Research on this topic was rare in Pakistan, therefore, this study provides a baseline data for improving the healthcare system and giving information on managing the therapy for geriatric population at local and international level.
Prescribing indicators
The average drugs per prescription was 5.2. This value was much more higher than the standard WHO value of 1.6-1.8 5 average drugs per prescription. The mean drugs per prescription shows significant difference between geriatric ED and MOD wards (P=0.001). Similarly, the studies conducted outside of Pakistan also reported lower value of average number drugs per prescription, for example, 4.8 in Ghana, 16 3.9 in Afghanistan, 17 3.1 in Indonesia 11 and 2.34 in Ethiopia. 1 Whereas, the higher number of drugs per prescription were reported in India (5.6). 18 The higher number of drug prescribing in this study may be due to inadequate professionals' competency, lack of training programmes, limited or no availability of clinical pharmacist, incentives to the prescriber, modified nature of system for delivering healthcare, variation in socioeconomic status, morbidity and mortality. 1, 4, 19 Antimicrobial percentage per prescription was 76.45% (63-89.7%) which was also higher than WHO standard value (20.0-26.8%). 5 The higher value was observed in geriatric ED (89.7%) as compared to MOD (63%). This value was higher than the studies conducted in other developing countries like India 39.6%, 20 Nigeria 28.1% 21 and Indonesia (23.45%). 11 These results emphasized to prescribe antimicrobials in control. The reasons behind higher antimicrobials prescribing may be due to cultural, patient demands and prescriber belief in antimicrobial prescription. 4 This study showed that 63.9% of prescriptions comprised of at least one injectable product. These value was higher than studies conducted in Indonesia (0%). 11 Kuwait (9.1%), 22 Egypt (9.9%) 15 and Afghanistan (17%). 17 Possible causes for the over utilization of injections could be (i) physician and patient confidence on injection and their belief for its effectiveness (ii) use of injection in seriously ill patients for prompt action. Injections are very costly formulation that needs qualified and practically proficient personnel for administration. Additionally, contaminated injections can potentially endanger for the health of patients due to possibility of pathogens transmission, like hepatitis, HIV/AIDS and blood-borne diseases. 4, 15 The generic prescribing was at a level of 30% with the lowest value was recorded in MOD (23.7%). Similarly, the recent finding was lower than the studies carried out in Ethiopia (98.7%), 4 Indonesia (98.09%), 11 Timor-Leste (92%) 23 and Nigeria (49.3%). 21 Furthermore, our finding was higher than the studies carried out in Andorra (6%) 24 and Ludhiana India (25%). 25 The brand prescribing results in increase complexity of recalling medications, accessibility and additional meaningless cost. 1, 5 About 95.8% of drugs were prescribed from NEML/ formulary with statistically significant p-value between geriatric wards (P=0.001). Our result was supported by the studies conducted in Ethiopia (96.6%), 4 Egypt (95.4%), 15 Lao People's Republic (86.2%) 26 and Indonesia (83.07%). 11 However, lower value as compared to this study was also reported in Serbia (70%) 27 and India (66%). 25 WHO issued EML to ensure rational prescribing, like using an optimal drug? these drugs are cost-effective, easily available and accessible as compared to brands of drug. 7, 15 
Pattern of antimicrobial
With reference to antimicrobial prescribing, it is evident that antimicrobials was consumed at a greater rate among geriatrics population in the developing countries. 7, 11 In this study, different types of antimicrobials were prescribed. The most frequently prescribed class of antimicrobial was cephalosporins (65.3%). At a national level these findings was align with a study conducted in the Bahawalpur, Pakistan. 7 Similarly, the study conducted in Saudia 28 also stated that cephalosporin's was the most regularly prescribed class of antimicrobials in their health care settings. 29 In case of individual antimicrobial, ceftriaxone (41%) shared the maximum percentage amongst all the antimicrobials. However, a finding of an Indian study reported that cefixime (37.98%) and ceftriaxone (7.97%) were commonly prescribed in their health care settings. 30 It was obvious from the literature that pattern of prescription of antimicrobial is on peak with variation in type and quantity. The trend of multi-drug therapies are developing due to the high possibility of antimicrobial resistance and lack of development of sophisticated antimicrobials. 4,7
Limitations
First, it was retrospective study therefore any direct evaluation of reasons about non-adherence to the guidelines was not evaluated. Second, this study was conducted in two geriatric wards in a single health care setting. Therefore, the results might not be globalized to the other wards, local and international health care settings. Third, the causes of irrational use of drugs can't be extracted from these findings. However, these results aid useful information to the growing literature of medication usage and health care system among geriatric patients in developing countries.
CONCLUSION
The recommended WHO drug use indicators were poor in geriatric population. The major identified problems were polypharmacy, low generic prescribing, over-prescribing of antimicrobials and injectable. These parameters require special attention by healthcare authorities for the improve geriatric health care. To identify the fundamental causes of the problem in these settings, a comprehensive research is needed to be done by keeping this study as basis.
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